The present paper describes the status of foot and mouth disease (FMD) 
INTRODUCTION
There is little data available concerning the foot and mouth disease (FMD) virus serotypes prevalent in the United Arab Emirates (UAE).
For the period 1984-1989, the FAO/OIE/WHO Animal Health Yearbook (4, 5, 6, 7, 8) reported either sporadic or low incidence of FMD in the UAE. FMD has been clinically diagnosed in the area of study since 1986 (2).
The current study was conducted in an attempt to obtain knowledge on the FMD status and the virus types prevalent in the eastern region of Abu Dhabi, from 1987 to 1989.
MATERIAL AND METHODS

Area of study
The area of study lies towards the east of the Abu Dhabi Emirate and accommodates approximately 15,000 head of cattle and 400,000 head of sheep and goats. This constitutes one-third of the national animal population (1, 2).
Vaccination
In 1987, 5,000 head of cattle were vaccinated with bivalent FMD vaccine containing antigens against types A and O (no further information is available regarding the serotypes included). No records were available for vaccination of sheep and goat populations. Further details concerning the origin of the vaccines can be obtained from the authors.
Samples
A total of 59 FMD suspected outbreaks were notified during the period of study. Tongue epithelia, vesicular fluid and saliva were collected from 92 infected animals following the method described by Hedger (11) . A,10% sample suspension was prepared in Earle's balanced salt solution, treated with chloroform, centrifuged and the supernatant kept frozen at -70°C until serotyping. Samples which did not contain sufficient virus material for immediate use were passaged in two-to three-day-old baby mice as recommended elsewhere (17) .
Reference antigens and antisera
Reference vaccine strains and the corresponding guinea-pig hyper-immune antisera (HIS) were kindly supplied by the OIE/FAO World Reference Laboratory for FMD in Pirbright, United Kingdom. FMD virus serotypes O 1 BFS (1860), A 22 IRQ 24/64, C Noville and Asia 1 PAK 1/54 were supplied as 0.05% acetylethyleneimine-inactivated tissue-culture antigens.
Reference guinea-pig HIS against type A was supplied as an immune serum against a combination of A 5 , A 22 and A 24 antigens.
Typing of field isolates
Cross complement fixation tests (CFT) were applied as described elsewhere (19) in a final test volume of 0.5 ml.
Preparation of hyper-immune antisera
Immune sera against some field isolates of cattle origin were prepared in guinea-pigs as described elsewhere (20) . Each hind pad was inoculated intradermally with 0.5 ml of each studied isolate. Virus was harvested from inoculated pads after maximal reactions. The inoculated animals were boosted with a 10% preparation of this harvest mixed with 0.75 mg/ml saponin four weeks post-inoculation, and blood samples were taken seven to ten days later. Serum samples were tested individually against the homologous antigen by CFT.
Serological relationship
The potential relationship (R%) between selected serotype pairs of field isolates of cattle origin (two isolates each of serotypes A, O and Asia 1) and the serotype-matched reference strains available were studied using CFT in a checkerboard titration following the method described by Forman (9) . Each virus/serum titration was applied by means of progressive dilutions of each serum sample against various antigen dilutions. The end-point was taken as the reciprocal logarithm of the highest serum dilution which gave 50% haemolysis against the optimum antigen dilution. Each titre was recorded as the average of eight replicates, as recommended elsewhere (12) . R% was computed as described by Stellmann and colleagues (18) The R% data were interpreted as recommended (18, 10) . R% values of more than 25% indicated that the two antigens were related but not identical (10) .
RESULTS
The computed data for the applied vaccination campaigns revealed low levels of vaccination coverage.
The number of suspected FMD outbreaks involved in the current study was 59. Field isolates were recovered and successfully typed as FMD virus in 32 incidents. The annual distribution of the recovered field isolates among the different livestock populations is shown in Table I . Over the three-year period, FMD virus type O was recovered in twenty-four incidents whereas type A and type Asia 1 field isolates were both recovered in four incidents. FMD virus type C was not recorded in the present study (Table I ).
The R% values for different bilateral comparisons between the selected field isolates and the matched reference strains are listed in Table II the UAE, since the area of study accommodates approximately one-third of the national animal population. Reporting of FMD as a disease of exceptional occurrence in cattle and only suspected in sheep and goats in the UAE (6, 7, 8) could be attributed to a lack of diagnostic capabilities as well as the reticence of local breeders to report disease.
The profile of recovered FMD virus types indicates a prevalence, in descending order of incidence, of FMD virus types O, A and Asia 1; there was no evidence for the presence of type C. The virus serotypes involved and animal species affected were similar to findings in the neighbouring Sultanate of Oman and Saudi Arabia with respect to the prevalence of type O (8) . FMD virus type A was recorded in Saudi Arabia in 1986 (14) and 1987 (15) , while type Asia 1 has recently been identified in the Sultanate of Oman (8) . No data are available concerning the incidence of type C in the surrounding Gulf States.
The potential antigenic relationship between serotype pairs of field isolates of cattle origin (two isolates each of serotypes A, O and Asia 1) and the available reference strains was interpreted as described by Forman (10) and Stellmann and colleagues (18) . The results obtained showed that both type O field isolates tested were antigenically closely related to each other, but more distantly related to the reference virus O, BFS (1860). In contrast, the type A field isolates were related antigenically, both to each other and to the reference virus A 22 IRQ 24/64. The type Asia 1 field isolates were antigenically related to each other, but showed no relationship with the Asia 1 PAK 1/54 reference strain.
The present results, in conjunction with those reported for field isolates of types O and A from the neighbouring Gulf States (13, 15, 16) and Asia 1 field isolates (3), would suggest that further studies on vaccinated animals challenged with the various local field isolates might prove informative. Such analyses are necessary in order to achieve a proper evaluation of the efficiency of FMD vaccines to be used in the United Arab Emirates and in neighbouring countries. 
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